A recent study by Cid et al. (2012) showed that full halo coronal mass ejections (CMEs) coming from the limb can disturb the terrestrial environment. Although this result seems to rise some controversies with the well established theories, the fact is that the study encourages the scientific community to perform careful multidisciplinary analysis along the Sunto-Earth chain to fully understand which are the solar triggers of terrestrial disturbances. This paper aims to clarify some of the polemical issues arisen by that paper.
Introduction
Since the beginning of the 80s, when Howard et al. (1982) reported the observation of a coronal transient directed at Earth as a bright halo around the coronagraphs of LASCO instrument on board SoHO, the term 'halo CME' has been associated with an ejection of material from the solar corona with a large probability to disturb the terrestrial environment, especially if it travels fast and if the magnetic field embebed on the interplanetary counterpart is properly oriented. However, both terms ('CME' and 286 C. Cid et al. 'halo') are only related to the way something is observed, i.e., the term 'CME' is not related to material from the solar corona, but to the ejection recorded by an instrument designed to observe the solar corona, i.e., a coronagraph (Hudson et al. 2006) . Also the term 'halo' does not mean material directed towards or away from the Earth, but just a bright halo that appears to surround the occulting disk of a coronagraph.
A very simple model for a full halo CME is that proposed by Howard et al. (1982) , where the observed bright halo will consist on the 2D projection of solar material propagating approximately towards or away from the Earth, i.e., from the observer. In this model, a solar source close to the solar central meridian appears as a condition to the full halo signature. Otherwise, the solar source should be located at the back side and the CME will travel away from our planet. In this scenario, no full halo CME should arise close to the limb, and all full halo CMEs with a solar source close to the solar central meridian should reach the Earth. However, it is easy to find examples to prove that both statements are far to be right and that full halo CMEs close to the limb should not be discarded as potential hazards to the terrestrial environment.
An additional issue is to estimate the time of arrival of a solar ejection at the Earth. There are several CME and interplanetary shock propagation models, both physic-based and empirical (see for example Gopalswamy et al. 2001, Fry et al. 2003 and references therein) . Checking the prediction capability of some of these models, Cho et al. (2003) obtained that there were 20% of cases where the predictions exceeded 24 hours in errors. Among others, they proposed as possible reasons for this large uncertainty a complex heliospheric environment involving interactions between shocks or interplanetary CMEs, or even some misidentifications, i.e., a wrong linkage between the solar source and the interplanetary consequence. In fact these two reasons might have also been involved in the different results obtained by analyzing the geoeffectiveness of halo CMEs on the basis of a large set of solar observations from statistical analysis. Just as an example, for a similar period of time, Gopalswamy et al. (2007) found that geoeffectiveness of frontside halo CMEs was 71% while Kim et al. (2005) obtained 40%. Figure 1 shows C2 and EIT images during four full halo CMEs that disturbed the Earth during solar cycle 23 (Cid et al. 2012) . The solar sources of these events are listed in Table 1 . In all cases their position is less than 10 degrees far from the solar limb. Three of them originate from the West limb and one is from the East limb, showing a western bias already found by Wang et al. (2002) . These events not only prove the existence of full halo CMEs from the limb but all of them also present two common signatures:
Full halo CMEs with a solar source close to the solar limb
(1) they are associated with flares of X (or almost) class (see Table 1 ) and (2) they are highly asymmetric and they exhibit a bright feature close to the limb where the solar source is located.
The first signature, where three X-class X-ray flares and one M9.1 are related to the CMEs on Figure 1 , indicates a huge amount of energy released. This suggests that the active region where both the flare and the CME originate is able to produce powerful events. It is so, that the large brightening coming from the limb is able to surround the whole coronagraph resulting in a full halo CME. This kind of events are far from the 2D projection model proposed by Howard et al. (1982) .
The second signature indicates a large difference between these limb halo CMEs and the 'gradually expanding, Sun-centered excess brightness' originated by the sudden disappearance of a large filament at N05W03 and a relatively minor solar flare at N18E05, reported by Howard et al. (1982) . This asymmetric excess brightness relative to solar center, shown in the coronagraph images in Figure 1 , may be used as an indicator of the location of the solar source. Moreover, the direction of maximum brightness might be related to the propagation direction, therefore, the direction of the interplanetary counterpart of the CME can be guessed (Cremades and Bothmer 2005) .
Geoeffectiveness of limb halo CMEs
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Reaching the terrestrial environment from the solar limb
A controversial issue still remains in the scenario described above, regarding the fact that the interplanetary counterpart of a CME from the limb could reach the Earth and disturb it. The key point to solve the problem is to consider that disturbing the terrestrial environment does not mean that the ejected solar material during the CME reaches the Earth. But, how is it possible to disturb the Earth without reaching it? As indicated in Table 1 , the speed of the four limb full halo CMEs of solar cycle 23 which are geoeffective is really large. As a result, all of them drive fast interplanetary shocks. Using Helios spacecraft data, de Lucas et al. (2011) found that 50% of CME driven shocks can be found generally to manifest themselves over ecliptic longitudinal distances of 90 0 . Considering the expansion in longitude of shock waves, de Lucas et al. (2011) concluded that one can expect with about a 50% chance that the shock driven by a limb CME will 288 C. Cid et al. hit the Earth. Indeed, not only the shock driven by the CME but even the turbulent extended sheath behind the shock may disturb the terrestrial environment.This seems to be what happened in the case of the four full halo CMEs from Table 1 , although only 16% of the limb halo CMEs analyzed by Cid et al. (2012) disturbed the Earth.
Moreover, Cid et al. (2012) showed that to assess the severity of a geomagnetic storm, not only the Dst index needs to be checked but also other geomagnetic indices have to be analysed because the Dst is only a proxy for the disturbances occurring at low latitudes. As an example, after the CME on November 4, 2003 the Dst and SYM − H indices did not fall below the -50 nT threshold. However, this CME is related to an active period (starting with a sharp increase in SYM − H at around 19:40 UT on November 6) preceded and followed by periods of low magnetic activity in other indices as ASY − H , AL or am, which clearly indicate a disturbed terrestrial environment.
As a final issue, we insist on the difficulty in tracking any event from its solar source up to its terrestrial consequences. The footprints at different stages are usually difficult to connect. Frequently, interplanetary Type II emissions and solar energetic particle data provide a way to glue some pieces but sometimes to choose among the different possibilities to fix the puzzle requires a thorough study to come up with a solution. Broadly speaking, the correct choice to build up the whole Sun-to-Earth chain may be quite different from that obtained by merely applying the time-window method commonly used in statistical studies. Detailed studies are the unique procedure to reach the right linkage among the solar source, the interplanetary counterpart and the terrestrial consequences, and even in this case evidences collected may not be enough to uniquely solve the problem.
